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ABSTRACT 


This  thesis  outlines  the  importance  of  a  comprehensive 
approach  to  airport  site  selection  process  and  proposed  a 
general  network  plan  for  the  new  Austin  airport.  This  study 
is  not  a  technical  one  but  attempts  to  explore  and  summarize 
criteria  important  to  locating  and  evaluating  optional  airport 
sites.. 
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INTRODUCTION 


Airports  have  been  referred  to  as  a  total  'City' 
devoted  to  dynamic  movement.  There  are  vast  numbers  of 
factors  which  influence  their  development  and  growth. 

This  thesis  will  outline  the  importance  of  a 
comprehensive  approach  to  a  site  selection  process  and  pro¬ 
pose  a  general  network  plan  for  the  new  Austin  airport. 

A  detailed  site  search  is  required  to  locate  a 
new  airport  and  must  precede  the  development  of  a  compre¬ 
hensive  master  plan.  This  study  will  not  be  technical 
but  will  attempt  to  explore  and  summarize  criteria  important 
to  locating  and  evaluating  optional  airport  sites . 

In  order  to  define  the  problem  and  then  propose 
a  solution,  specific  phases  are  required  to  synthesize  the 
desired  system  including:  study  of  airport  requirements, 
site  selection,  master  planning,  building  design,  financial 
planning,  and  operations  planning. 

The  intent  of  this  thesis  is  to  focus  on  site 
selection,  which  becomes  critical  to  establishing  a  frame¬ 
work  for  airport  development  and  growth  to  support  short¬ 
term  as  well  as  long-term  aviation  demands.  Airport  re¬ 
quirements,  background  facts  and  statistics  are  the  basis 
for  programming,  design,  and  implementation  of  airport 
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facilities.  The  success  of  any  large  scale  planning  efforts 
will  be  based  upon  the  comprehensiveness  of  this  information 
and  the  coordination  efforts  of  the  planning  and  designing 
participants . 

The  relationship  of  the  airport  system  to  a 
regional  comprehensive  plan  is  also  important.  Since  air 
traffic  patterns  and  land  transport  access  are  critical 
to  the  airport  and  surrounding  communities,  the  patterns 
for  growth  and  development  of  city  and  airport  must  be 
interwoven.  When  an  airport  can  no  longer  be  extended,  a 
new  site  must  be  sought  in  good  time  or  alternative  air 
traffic  planning  must  ensue  so  that  a  region  can  continue 
its  operations  in  the  air  transport  network.  Since  the 
development  of  a  new  airport  requires  between  5  to  10 
years  to  complete,  its  planning  and  accomplishment  must  be 
phased  and  controlled. 

In  the  future,  in  order  to  successfully  resolve 
all  the  difficulties  involved  with  siting  and  developing 
airports  we  must  attempt  a  reshaping  of  our  urban  structure 
and  implement  more  suitable  patterns  of  airports  and  air¬ 
ways.  New  approaches  such  as  advance  land  leasing  or 
purchase  along  with  adequate  controls  over  adjacent  land 
areas  will  require  effective  planning  at  the  local  level. 
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CHAPTER  I 


DEVELOPMENT  AND  HISTORY  OF  THE  AIRPORT 


Today  our  public  considers  air  transportation  as 
a  right  rather  than  a  privilege.  The  ease  with  which  we 
can  move  from  one  point  to  another  in  the  air  system  at 
relatively  low  cost  has  increased  our  mobility  immensely. 

We  usually  expect  to  go  anywhere,  anytime  with  little  or 
no  interference. 

The  rapid  development  of  the  aircraft  industry  has 
had  a  direct  influence  on  our  attitudes  and  values.  Al¬ 
though  the  increased  efficiency  of  the  aviation  operations 
has  afforded  us  this  pleasure  at  the  same  time  it  has 
strained  the  patterns  of  surrounding  ground  communities 
and  airports.  Even  with  our  level  of  technology  and 
management  we  have  not  kept  pace  in  our  programming  and 
development  of  suitable  air  transportation  centers. 

Early  airports  were  relatively  simple  to  locate. 
The  choice  was  merely  a  site  with  fairly  level  ground  sur¬ 
face  a  short  distance  away  from  the  city  which  was  both 
inexpensive  and  accessible.  There  were  no  particular 
problems  created  such  as  noise  and  air  pollution.  The 
aircraft  were  much  smaller  and  for  the  moment  physical 
elements  involved  with  planning  and  developing  airports 
were  ac c ommo dated. 
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However,  today,  detailed  studies  are  required  to 
determine  the  effects  of  specific  terminal  layouts  and  air¬ 
port  locations  on  adjacent  communities  and  regions. 

Before  1903  no  powered  aircraft  had  flown.  The 
Wright  Borthers'  first  flight  took  place  on  December  17, 
1903,  near  Kitty  Hawk,  North  Carolina.  Jet  planes  were 
introduced  to  the  commercial  air  operations  in  1939.  This 
development  in  aircraft  technology  had  a  phenomenal  effect 
on  increasing  air  travel.  Air  traffic  in  the  U.S.  has 
increased  20-fold  within  the  last  20  years  and  is  expected 
to  continue  this  upward  expansion. 

Existing  airports  are  not  equipped  to  handle  ex¬ 
pected  growth.  Airports  today  are  burdened  with  problems 
that  affect  both  the  airfield  and  surrounding  communities. 
Current  and  future  planning  and  design  efforts  along  with 
improvements  in  aircraft  technology  must  strive  to  eliminate 
air  pollution,  noise,  and  ground  traffic  congestion. 

Population  growth  and  economic  trends  as  well  as 
air  traffic  factors  affect  air  transportation  industry 
development.  As  these  phenomena  continue  to  grow  the 
demands  on  airport  capacities  and  efficiency  are  increased 
and  require  optimum  concepts  for  airports. 

Today  air  transportation  centers  are  becoming  a 
more  integral  part  of  the  transportation  facilities  of 
regions.  Their  relation  to  the  community  must  be 
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carefully  thought  out  and  planning  actions  integrated  to 
accommodate  growth.  Some  measure  of  control  over  adjacent 
land  areas  must  be  maintained  in  order  to  support  current 
and  future  air  traffic  and  land  operations  and  development 
in  urban  centers. 

Historically,  the  development  patterns  for 
airports  has  been  similar.  Our  aircraft  inventory  was 
limited.  Airplanes  were  smaller  and  fewer  airplanes  were 
required  to  satisfy  the  demand. 

Air  transportation  gained  popularity  during  the 
early  1920's.  With  the  coming  of  air  transportation  the 
affects  on  commerce  and  social  contact  were  expanding 
opportunities  to  a  wider  range  of  people.  Approximately 
113  primary  airports  were  developed  between  1930  and  1950. 
Early  air  travel  services  were  basic  and  air  carriers  were 
competing  for  economic  stability  and  the  establishment  of 
basic  transportation  operations. 

After  World  War  II  cities  grew  quickly  and  eventu¬ 
ally  absorbed  existing  airports.  As  well  as  being  a 
transportation  node,  the  airport  draws  people  and  commerical 
development.  Industry  is  also  attracted  to  airport  areas 
and  industrial  parks  developed  near  airfields.  People 
desire  to  live  near  work  and  accessible  transportation 
facilities  thus  housing  units  were  developed  along  with 
commercial  and  industrial  facilities,  all  scattering 
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around  the  airport.^-  The  continued  pattern  resulted  in 
encroachment  on  adjacent  areas  which  either  limit  or 
destroy  future  growth  possibilities  for  airports  as  well 
as  increasing  danger  in  the  event  of  accidents  and  escalat¬ 
ing  public  complaints  about  airport  activities. 

Future  years  would  see  dynamic  increases  in  air 
traffic  requirements  and  services.  Phenomenal  growth 
spurred  by  continued  aircraft  improvements  sets  the  pattern 
for  airport  development.  The  factor  of  constant  change 
demands  an  airport  system  based  upon  a  concept  of  flexibili¬ 
ty  . 


-'•T- 
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FOOTNOTES 

1.  "Airport  Development  Planning",  Progressive  Architecture, 
November  1961,  pp.  158. 


CHAPTER  II 


AIRPORT  CATEGORIES  AND  CLASSIFICATION 


Generally  airports  are  classified  by  the  types  of 
aircraft  they  can  accommodate  or  by  the  service  they  can 
provide  to  the  public.  Three  broad  divisions  are  listed 
as  follows: 

A.  Air  Carrier  Airports;  service  scheduled  airliners 
though  they  can  also  serve  civil  aviation. 

B.  General  Aviation  Airports;  serve  segments  of  civil 
aviation  other  than  scheduled  airlines  (i.e.  busi¬ 
ness  flying,  instruction,  rentals,  or  industrial). 

C.  Military  Airports. 

The  role  for  an  Air  Carrier  Airport  is  determined  by  the 
routes  and  markets  it  serves  non-stop.  The  classification 
descriptions  used  by  the  FAA  for  air  carrier  service  are 
as  follows: 

LOCAL :  Airports  to  serve  on  local  service  routes  to  provid 
ing  service  in  the  "short-haul"  category  normally  not 
exceeding  500  miles. 

TRUNK:  Airports  to  serve  on  airline  trunk  routes  and 
engage  in  intermediate  length  hauls  normally  not  to  exceed 
1,000  miles. 

CONTINENTAL :  Airports  serving  long  non-stop  flights  ex¬ 
clusive  of  coast  to  coast,  normally  entirely  within  the 
confines  of  the  Continental  U.S.  These  airports  serve 
non-stop  flights  up  to  2,000  miles. 


INTERCONTINENTAL :  Airports  to  serve  the  longest  range 
non-stop  flights  in  the  transcontinental,  transoceanic 
and  intercontinental  categories.^- 

The  airport  role  for  a  general  aviation  airport  is 
determined  by  the  types  of  general  aviation  aircraft  using 
the  airport  and  their  frequency. 

Usually  the  physical  size  of  an  airport  is  deter¬ 
mined  by  the  length  of  its  runway (s) .  Runways  will  vary 
according  to  the  type  of  aircraft  to  be  accommodated. 
Specific  requirements  vary  with  each  airport  location. 
However  the  FAA  does  outline  design  fundamentals  that  must 
be  considered  to  ensure  compliance  with  safety  and  function 
al  use  factors  associated  with  the  development  of  any 
airport . 

The  airport  system  includes  three  primary  elements 
the  landing  area  (runways  and  taxiways) ;  the  terminal  area 
(apron,  buildings,  car  parking  areas,  hangars,  etc.);  and 
the  terminal  air  traffic  control  (the  procedures  and 
techniques  governing  the  control  of  air  traffic  in  the 
airspace  surrounding  the  airport) . 

The  airport  configuration  is  dependent  upon  the 
runway  layout  which  is  determined  by  a  number  of  criteria 
including  wind,  noise,  land  area,  and  topography. 

The  overall  capacity  of  the  airport  system  can 
be  affected  by  any  one  of  the  three  primary  airport 
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elements.  An  airport's  capacity  is  defined  as  the  number 
of  aircraft  movements  an  airport  can  process  within  a 
specified  period  of  time.  A  "movement"  is  defined  as  a 
landing  or  take-off. 

The  efficient  airport  system  would  be  one  where 
all  three  elements  are  in  balance,  resulting  in  the  desired 
number  of  aircraft  that  can  arrive  and  leave  within  a 
specified  period  of  time.  Thus  aircraft  can  land,  taxi, 
park,  unload,  process  passengers  and  depart  with  the  least 
amount  of  inconvenience.  Various  runway  configurations 
can  accommodate  different  capacities.  Basic  runway  con¬ 
figurations  include  the  following:  Ref.  Fig.  II-I, 

A  through  F. 

A.  Single  runway.  Estimated  capacity;  can  support  be¬ 
tween  45  and  60  operations  per  hour  under  VFR  (Visual 
Flight  Regulations)  and  20  to  40  operations  per  hour 
under  IFR  (Instrument  Flight  Regulations) . 

B.  Parallel  runways.  Effective  capacities  based  upon 
separation  width  of  runways.  Estimated  operations 
are  between  75  to  95  under  VFR  and  40  to  45  under 
IFR.  Runway  separation  would  be  700  feet.  Runways 
may  be  staggered. 

C.  Divergent  runways.  May  be  referred  to  as  "intersecting" 
or  non-intersecting  runways.  This  type  of  configura¬ 
tion  is  estimated  to  have  high  capacities  (100  plus) . 
Local  winds  must  be  relatively  light  to  allow  high 
capacity  operations. 

D.  Tridirectional  runways.  Variation  of  the  divergent 
configuration . 

E.  Multidirectional  runways.  Also  a  variation  of  diver¬ 
gent  configuration. 
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1-1  Basic  Runway  Configurations 
Source:  Horonieff,  p.  166 
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F.  Parallel  runways  with  additional  "intersecting"  runway  . 

Selection  of  runway  configuration  is  based  upon 
local  conditions  and  the  overall  capacity  of  traffic  the 
airport  system  is  programmed  to  handle. 

The  characteristics  and  volume  of  aircraft  is 
probably  the  most  important  factor  in  assessing  airport 
capacity.  A  parallel  runway  configuration  with  an  addition¬ 
al  cross-wind  runway  has,  in  the  appropriate  situation,  the 
advantages  of  providing  a  high  acceptance  rate  of  operation¬ 
al  capacity  and  requires  less  overall  land  area  than  other 
configurations . 

The  most  desirable  airport  layout  would  be  one 
that  provides  for  both  the  shortest  taxiing  distance  from 
the  terminal  area  to  the  runways  and  the  least  inter¬ 
ference  and  delay  in  landing,  taxiing,  and  take-off 
operations . 

The  sketches  in  Fig.  II-2  illustrate  general 

principles  governing  airport  configuration  but  are  not 

3 

representative  of  optimum  layouts.  Specific  configura¬ 
tions  must  be  developed  along  with  other  concerns  in  a 
master  planning  process. 


•  V 
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FOOTNOTES 


1.  Goodman,  William  I.,  and  Freund,  Eric  C.,  Principles 
and  Practice  of  Urban  Planning,  International  City 
Manager's  Association,  Washington,  D.C.,  1968,  pp.  178. 

2.  Horonjeff,  Robert,  The  Planning  and  Design  of  Airports, 
McGraw-Hill  Book  Company,  Inc. ,  1962,  ppT  166. 

3.  Ibid,  pp.  172. 


CHAPTER  III  FORECASTING 


A  critical  factor  in  developing  a  master  plan  for 
an  airport  is  an  estimate  of  future  volumes  of  traffic.  This 
data  must  be  translated  into  physical  building  requirements. 

Usually  one  of  two  possible  methods  of  forecasting 
is  used.  One  method  is  called  trend  forecasting  where  future 
requirements  are  based  upon  traffic  volume  observed  over  a 
given  period  of  time.  A  second  method  is  called  model  fore¬ 
casting  where  requirements  are  based  upon  the  projected 
traffic  volume  and  the  data  for  the  socio-economic  structure 
of  a  region. 

Specific  facts  needed  in  estimating  volumes  of 
airline  traffic  would  include: 

1.  Area  served  by  the  airport. 

2.  Origin  and  destination  of  residents  and  non-residents 
of  the  area. 

3.  Population  growth  of  the  area  to  be  served. 

4.  Economic  character  of  the  area. 

The  principal  categories  for  which  estimates  are 
usually  prepared  would  include: 

1.  Passengers 

2 .  Cargo 

3.  Mail 

4.  The  number  of  aircraft  required  to  serve  these 
categories . 
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Specific  area  requirements  are  based  upon  estimates 
of  future  aviation  criteria  and  activity.  These  estimates 
are  normally  projected  for  a  20  year  time  frame.  In  de¬ 
signing  the  terminal  building  the  standard  for  determining 
area  requirements  is  the  number  of  peak-hour  passengers.  A 
significant  design  factor  would  be  the  projected  number  of 
passengers  the  terminal  building  would  handle  at  its  busiest 
hour  of  the  busiest  day. 

A  knowledge  of  projected  capacities  of  aircraft 
used  at  the  specific  airport  is  required  to  determine  the 
number  of  aircraft  parking  spaces  related  to  the  projected 
peak-hour  passengers  thus  providing  a  basis  to  formulate 
and  evaluate  appropriate  airport  runway  and  terminal  con¬ 
figurations  . 

In  the  case  of  air  cargo  a  similar  comparison  is 
required  for  determining  necessary  facilities  to  serve 
this  processing  requirement. 

The  study  of  forecasting  is  a  detailed  process  in 
itself  and  requires  the  services  of  special  consultants 
who  coordinate  in  the  overall  airport  planning  process. 

New  and  modified  processes  using  computer  technology  are 
being  studied  and  formulated  and  will  require  refinement 
in  order  to  provide  accurate  demand  forecasts  for  future 
airport  planning  and  development. 


CHAPTER  IV  FUTURE  TRENDS 


Airport  Development 

"Airport  design  is  the  result  of  compromise  between 
functional,  technical,  and  economic  requirements,  revealed 
by  study  of  traffic,  geographical  and  sociological  condi¬ 
tions,  local  regulations  and  traditions  and  budget  limita¬ 
tions".^  The  future  poses  a  number  of  questions  for  future 
growth  and  development.  What  type  of  facilities  will  pro¬ 
vide  efficient  operations  to  support  increases  and  changes 
in  air  traffic  activities?  The  prime  concern  will  be  new 
approaches  for  programming,  planning,  and  designing  to  deal 
with  population  centers  in  accommodating  the  supersonic 
and  advanced  technology  jets  of  current  inventory  and  new 
sophisticated  aircraft.  Future  success  in  handling  aviation 
requirements  will  demand  renewed  coordination  between  the 
airline  industry,  airport  operators,  designers  and  local 
government.  In  the  future,  planners  will  use  simulation 
techniques  to  test  various  concepts  in  all  areas  of  airport 
development;  this  could  allow  corrective  measures  and  modi¬ 
fications  of  concepts  to  be  performed  before  actual  appli¬ 
cation  in  airport  development.  Additionally  airport  devel¬ 
opment  will  require  support  at  a  regional  planning  level. 
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This  support  would  take  the  form  of  planning  guidance  and 
effective  review  and  approval  of  local  planning  efforts. 

The  public  must  also  become  familiar  with  and  understand 
that  airports  should  be  considered  as  living  entities  which 
significantly  impact  their  communities.  The  new  airport 
must  be  studied  in  relation  to  its  surroundings  and  the  role 
it  plays  in  this  setting.  The  linkage  and  character  of  the 
new  airport  develops  with  the  fabric  of  the  community. 

The  Airport  in  the  Urban  'Zone' 

"The  survival  of  the  airport  depends  upon  its 

capacity  to  adapt  to  its  environment  and  to  evolve  whilst 

resisting  to  external  pressures,  without  losing  its  true 
2 

nature".  The  airport  can  and  should  be  included  in  the 
"Urban  Zone"  in  order  to  fulfill  its  appropriate  role  in 
the  community.  However,  economic  and  social  advantages 
must  be  compared  to  the  more  quantifiable  limits  of 
environmental  impact.  Air  pollution,  noise  abatement, 
and  land  transport  issues  must  be  recognized  and  dealt 


with. 


It  is  clearly  infeasible  to  project  a  comprehen¬ 


sive  plan  for  urban  development  without  considering  the 
role  of  the  airport.  The  overall  economic  and  social  im¬ 
pacts  cannot  be  overlooked  but  can  be  reinforced  and  re¬ 
sulting  beneficial  aspects  become  a  vital  part  of  the 
investment  of  the  community. 


*  ‘  L 


19 


FOOTNOTES 


1.  "Airports",  L 'Architecture  d'Aujourd'  Hui,  V.  43 
Juillet  1971,  No.  156,  Article  #  2. 

2.  Ibid,  Article  #  4. 


CHAPTER  V  SITE  SELECTION 
General  Considerations 

Since  the  development  of  a  new  airport  has  a  sig¬ 
nificant  impact  on  a  community  and  future  growth,  a  compre¬ 
hensive  study  is  required  to  propose  a  suitable  site  and 
reveal  its  overall  physical,  social  and  economic  impacts. 

The  proposed  site  and  eventual  master  plan  must  be  based 
upon  a  long-range  fulfillment  of  air  transportation  re¬ 
quirements  and  its  relationship  to  a  regional  transportation 
network. 

Generally  an  airport  will  be  influenced  by  the 
following  factors: 

1 .  Type  of  surrounding  development . 

2.  Atmospheric  patterns  and  environmental  conditions. 

3.  Accessibility  to  ground  transportation. 

4.  Availability  of  land  for  expansion. 

5.  Presence  of  other  airports. 

6.  Surrounding  obstructions. 

7.  Economy  of  construction. 

8.  Availability  of  utilities. 

9.  Proximity  to  aeronautical  demand^-. 
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BRIEF  DESCRIPTION  OF  GENERAL  CONSIDERATION 


Type  of  Surrounding  Development 


Proximity  to  residential  areas  and  schools  should  be 
avoided.  Sites  which  will  provide  current  and  future 
compatible  use  with  other  commercial  or  industrial 
uses  should  be  sought. 

Atmospheric  Patterns  and  Environmental  Conditions 

Significant  changes  in  local  atmospheric  conditions  such 
as  the  presence  of  fog,  haze,  and  smoke  can  cause  a 
reduction  in  visibility  which  would  effectively  lower 
air  traffic  operations  or  capacity.  A  thorough  analysis 
of  weather  data  is  important.  Specific  analysis  of 
noise,  air  quality,  water  quality,  and  ecological  im¬ 
pacts  is  required  during  the  environmental  impact  study. 

Accessibility  to  Ground  Transportation 

Accessibility  to  ground  transport  should  be  studied  and 
transit  time  from  passenger's  point  of  origin  to  the 
airport  estimated.  A  number  of  surveys  for  ground 
transport  to  the  airport  in  the  United  States  indi¬ 
cate  that  the  majority  of  passengers,  visitors,  and 
airport  employeer  travel  by  private  automobile.^-  This 
trend  is  expected  to  continue  in  the  future,  thus  as 
a  general  impact  upon  airports  in  this  country  the 
private  automobile  will  continue  to  be  an  important 


means  of  transportation  to  the  terminal.  The  planning  of 
streets  and  highways  to  an  airport  and  its  parking  areas 
are  important  factors  to  be  dealt  with. 
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4.  Availability  of  Land  for  Expansion 


Current  planning  criteria  for  airports  include  the 
availability  of  land  not  only  for  airport  installations 
but  also  for  clear  zones  and  noise  impacted  areas  with¬ 
in  specified  noise  contour  lines.  Because  aviation 
growth  is  so  dynamic  it  is  also  necessary  to  consider 
acquiring  additional  land  to  support  future  expansion 
of  airfield  and  terminal  facilities.  Expansion  sites 
must  be  virtually  flat  with  no  topographic  obstructions 

Presence  of  Other  Airports 


V 
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Consideration  must  be  given  to  existing  or  planned 
airports  in  the  general  area  during  a  site  selection 
process.  Airports  must  be  located  an  appropriate 
(8  to  15  miles)  distance  from  each  other  to  prevent 
any  interference  in  air  traffic  patterns.  This 
action  must  be  coordinated  with  the  federal  aviation 
administration. 


Surrounding  Obstructions 


Another  important  consideration  for  location  is  that 
approaches  necessary  for  the  development  of  runways 
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are  free  of  obstructions.  The  provision  of  this  free 
approach  zone  will  require  height  restrictions  near 
the  airport  in  line  with  the  runways.  Since  the  pur¬ 
chase  of  land  necessary  to  protect  approaches  is  not 
economically  feasible,  zoning  for  height  restrictions 
should  be  initiated  as  soon  as  a  site  has  been  selected. 
Natural  features  such  as  hills,  valleys,  etc.  must  also 
be  taken  into  account  while  runway  layout  and  air 
traffic  patterns  are  developed. 

7 .  Economy  of  Construction 

Optional  sites  will  provide  a  range  of  costs  to  be 
evaluated  during  site  selection. 

8 .  Availability  of  Utilities 

A  new  airport  will  require  large  quantities  of  water, 
natural  gas  or  oil,  electric  power,  and  fuel  for  air¬ 
craft  and  support  vehicles.  The  importance  of  utilities 
will  be  reflected  in  an  overall  construction  cost  esti¬ 
mate.  Most  of  the  utilities  will  have  to  be  trans¬ 
ported  by  truck,  rail,  or  pipeline.  Also  large  quanti¬ 
ties  of  sewage  must  be  disposed  of  through  existing 
local  mains  or  the  airport  may  have  to  construct  a 
separate  disposal  plant. 
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9 .  Proximity  to  Aeronautical  Demand 

In  an  overall  selection  process  for  a  new  airport  site 
it  is  important  to  provide  a  location  which  will  result 
in  the  shortest  ground  access  time  possible.  Locating 
an  airport  a  considerable  distance  from  the  center  of 
population  has  a  negative  impact  on  overall  traffic 
efficiency. 

Austin  Airport  Site  Selection 

The  following  factors  were  specifically  reviewed  to 
develop  a  general  suitability  'zone'  for  the  future  Austin 
airport : 

1.  Airspace 

2 .  Topography 

3.  Accessibility 

4.  Landuse 

5.  Expansion 

6.  Soils 

7.  Human  Settlement 

The  manual  review  of  the  above  factors  in  this 
thesis  is  not  meant  to  replace  a  comprehensive  site  search 
process  but  to  attempt  to  suggest  three  possible  sites 
which  could  then  be  aligned  in  order  of  suitability  by 
evaluating  a  wider  range  of  influencing  factors.  Other 
methods  for  evaluation  of  site  factors  using  a  computer 
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can  be  employed  to  analyze  and  order  suitability.  One  such 
method  is  the  CASAT  program  which  utilizes  weighted  par¬ 
ameters  and  is  a  numerically  valued  adaptation  of  the 
McHarg  technique  of  environmental  factor  maps  overlaid  to 
determine  suitability  developed  at  the  School  of  Architec¬ 
ture,  California  State  Polytechnic  College,  San  Luis 
2 

Obispo.  The  more  detailed  the  data  and  selection  of 
parameters  is,  the  more  accurate  and  objective  the  site 
search.  The  designer's  judgement  still  plays  a  role  in 
the  overall  site  selection  process  whether  the  approach  is 
traditional  (careful  detailed  scanning  of  maps)  or  an  appli¬ 
cation  of  a  computer  in  the  weighting  of  parameters . 

Selection  Outline: 

The  following  outline  will  present  a  description 
of  the  general  suitability  'zone'  for  the  new  Austin  air¬ 
port  as  well  as  three  suggested  sites  within  the  suitability 
'zone'.  The  suitability  'zone'  was  developed  by  overlaying 
the  factors  depicted  in  base  maps  A-Bergstrom  North  - 
South  approach;  B-Topography-slope  percentage;  and  C- 
Accessibility  boundary;  reference  Figures  V-l,  V-2,  and 
V-3  respectively.  The  combination  of  the  above  three  base 
maps  is  represented  in  Figure  V-4,  the  general  'suitability 
zone'.  This  'zone'  is  considered  to  be  the  most  desirable 


area  for  airport  development  as  influenced  by  the  above 
factors . 


The  location  of  three  possible  sites  depicted  in 
Figure  V-4  were  selected  primarily  for  their  immediate 
proximity  to  major  highway  routes  and  center  of  demand 
in  the  Austin  urban  area.  Beyond  this  the  three  sites 
were  found  to  provide  acceptable  topography,  limited 
impact  on  existing  residential  fabric,  adequate  land  for 
expansion,  and  proximity  to  existing  urban  infrastructure. 

Review  of  Influencing  Factors 

1 .  Airspace 

Generally  the  airspace  operations  must  be  coordinated 
with  Bergstrom  Air  Force  Base  since  its  impact  on  location 
of  the  new  airport  will  be  a  primary  consideration.  In 
Figure  V-l  the  north-south  approach  path  for  instrument 
aircraft  extend  approximately  ten  miles  north  and  south. 
This  factor  establishes  a  constraint  on  an  airport  located 
west  of  the  approach  'corridor*.  Any  east  bound  commerical 
aircraft  must  cross  the  north-south  approach.  A  major 
portion  of  the  flights  departing  Austin  are  bound  for  the 
eastern  and  north-eastern  part  of  Texas.  An  airport 
location  east  of  this  north-south  approach  'corridor' 
would  be  more  desirable. 


Figure  V-l  Base  Map  A 
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Figure  V-2  Base  Map  B 
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Figure  V-4  General  Suitability  Zone 


The  ground  slope  for  Travis  County  is  represented 
in  Figure  V-2.  Percentage  of  slope  is  divided  into  three 


ranges:  2%,  2-57,  and  57, .  The  most  desirable  slope 

would  be  270.  2-57,  may  be  acceptable  and  would  require 

attention  to  runway  layout  and  direction.  Ideally  the 
runway  slope  should  be  1/27,. 

3 .  Accessibility 

The  existing -planned  roadways  (corridors)  for  the 
Austin  area  are  shown  in  Figure  V-3.  The  accessibility 
boundary  is  located  10  miles  from  the  city  limits  and 
follows  the  path  of  the  city's  extraterritorial  jurisdiction 
line  which  extends  five  miles  from  the  city  limits.  A  more 
desirable  location  would  be  within  the  accessibility 
boundary.  Close  proximity  to  major  routes  would  be  more 
desirable  than  remoteness  from  them.  The  ability  for 
alternative  access  becomes  important  in  developing  a 
successful  transportation  plan. 

4 .  Landuse 

All  three  suggested  sites  are  located  within  a 

3 

landuse  area  described  as  undifferentiated-urban.  This 
may  include  small  towns  and  villages,  commercial,  resi¬ 
dential,  and  minor  industrial  uses.  The  predominant  use 
is  agricultural  land.  The  impact  of  the  new  airport 


would  be  conversion  of  current  landuse  to  a  designated 
cotnmerical  or  industrial  land  use  annexed  by  the  City  of 
Austin. 

5 .  Expansion 

The  three  sites  indicated  have  sufficient  area 
for  properly  controlled  growth.  Consideration  of  access 
and  future  landuse  development  support  a  framework  for 
integration  of  land  uses.  Sufficient  land  area  must  be 
purchased  initially  to  allow  phasing  of  development  and 
expansions  with  proper  control. 

6 .  Soils 

Sites  I  and  III  are  within  the  blackland  prairie 
area  of  Travis  County.  The  soil  in  this  area  is  classified 
as  a  bedrock  soil  with  dark  gray,  brown,  and  olive  cal¬ 
careous  clays  and  clay  loams,  12-36  inches  deep.^  Site  II 
is  within  the  rolling  prairie  area  of  Travis  County.  The 
soil  is  classified  as  a  bedrock  soil  with  dark  brown  to 
gray  brown  calcareous  silty  and  clay  loams,  7-60  inches 
deep.  Neither  of  these  soil  conditions  is  well  suited  to 
highway  or  airport  development.  Specific  site  boring 
investigations  could  decide  what  specific  engineering  and 
economic  constraints  exist.  Careful  soil  fill  and  grading 
measures  would  be  required  to  ensure  acceptable  airport 
construction. 


7.  Human  Settlement 


Outright  relocation  of  existing  residences  in 
connection  with  airport  siting  should  be  avoided  but  when 
this  action  is  taken  it  should  be  evaluated  on  the  basis 
of  cost  for  acquisition/relocation,  property  value,  and 
social  impact.  Sites  I  and  II  are  close  to  existing 
residential  areas  and  impacts  on  these  areas  should  be 
evacuated  during  the  environmental  impact  assessment  process. 

Overview 

The  general  evaluation  of  the  above  factors  was 
intended  to  further  define  suitable  areas  which  would 
support  development  of  a  new  airport  with  the  additional 
consideration  of  compatible  landuse  planning  in  the  urban 
zone.  The  resulting  sites  thus  have  a  range  of  suitability 
which  can  be  further  evaluated  through  an  environmental 
impact  study.  This  process  should  proceed  simultaneously 
with  the  final  site  selection  study  or  become  an  integral 
part  of  the  site  selection  methodology.  The  city's  efforts 
to  implement  an  airport  compatible  land  use  plan  will 
benefit  the  community  physically,  economically  and  socially. 
Airport  land  use  compatability  planning  as  a  general  method 
will  be  covered  more  thoroughly  in  Section  VIII. 


Although  the  final  site  selection  and  approval 
may  require  compromise  and  ultimately  become  a  political 
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decision,  potential  benefits  should  be  measured  against 
present  and  future  'costs',  both  social  and  economic.  Cur¬ 
rently,  final  efforts  are  underway  to  propose  and  approve 
a  site  for  a  new  air  carrier  airport  in  Austin. ^  A 
traditional  airport  development  time  frame  is  outlined  in 
Figure.  V-5.  The  resulting  success  of  this  process  depends 
upon  effective  communication  and  coordination  between  the 
airport  sponsors,  airport  consultants,  the  public,  local 
government  and  federal  government. 
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Figure  V 
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EIAP-Environmental  Impact 
Assessment  Process 


5  Airport  Development  Time  Frame 
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CHAPTER  VI 


THE  NEW  AUSTIN  AIRPORT- -GENERAL  CHARACTERISTICS 


The  recommendation  for  a  new  air  carrier  airport  is 
based  upon  a  future  projection  of  aeronautical  demand  as 
developed  in  a  study  for  a  master  plan  for  the  Robert  Mueller 
Municipal  Airport.^-  The  background  data  and  updated  fore¬ 
casts  prepared  in  an  aviation  impact  study  were  used  to 

2 

support  the  site  selection  feasibility  in  this  thesis.  The 
referenced  study  documents  prepared  by  R.  Dixon  Speas 
were  divided  into  four  sections  including:  Airport  Require¬ 
ments,  Site  Selection,  Airport  Plans,  and  Financial  Plans. 

The  overall  policy  alternatives  were  recommended  as  follows: 

A.  Accommodate  continued  general  aviation  and 
commercial  aviation  growth  at  Robert  Mueller 
Municipal  Airport  and  develop  an  east -west 
runway  at  Bergstrom  Air  Force  Base. 

B.  Develop  joint  use  at  Bergstrom  Air  Force 
Base  and  reduce  the  role  of  Robert  Mueller 
to  general  aviation. 

C.  Develop  a  new  air  carrier  facility  at  one 
of  three  alternative  sites  and  keep  gen¬ 
eral  aviation  at  Robert  Mueller. 
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D.  Develop  a  new  air  carrier  and  general 

aviation  facility  at  a  new  location  and 

3 

close  Robert  Mueller. 

This  study  deals  with  alternative  'C'  above  and  as 
outlined  in  the  previous  section,  a  broad  range  of  factors 
was  evaluated.  The  resultant  site  selection  would  lead  to 
a  "most  suitable"  site  to  serve  a  conventional  air  carrier 
airport  with  expected  growth  and  at  the  same  time  increase 
overall  annual  operating  costs  to  support  both  the  air 
service  at  the  new  site  and  general  aviation  service  at 
Robert  Mueller.  However,  slightly  increased  operating  costs 
may  prove  in  the  long-term  to  be  a  more  efficient  solution 
for  both  air  carrier  and  general  aviation  services.  The 
opportunity  for  Austin  to  identify  and  pursue  a  new  site 
for  commercial  air  service  is  timely  because  the  growth 
in  this  metropolitan  area  is  occurring  at  a  rate  which 
will  support  traditional  airport  planning  and  development 
phasing . 

Austin's  position  in  the  State  of  Texas  is  shown 
in  Figure  VI-1.  The  fact  that  the  location  and  availability 
of  airport  facilities  is  directly  related  to  demand  gen¬ 
erated  by  population  concentrations  can  be  seen  in 
Figure  VI-2.  A  representation  of  the  attraction  power  of 
various  air  centers  in  Texas  is  shown  in  Figure  VI-3.  In 
Austin,  enplaned  passengers  increased  from  approximately 
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320,000  in  1973  to  600,000  in  1977. 4  It  is  evident  that 
increases  in  population  and  distribution  will  significantly 
impact  air  transportation  centers.  Airport  facilty  modi¬ 
fications  and  relocation  will  be  necessary  to  continue  to 
serve  the  expanding  urban  areas  and  improve  their  regional 
transportation  networks.  Significant  improvement  in  air 
carrier  services  can  be  realized  through  comprehensive  and 
timely  planning  which  at  the  same  time  allows  suitable 
growth  and  integration  of  airport  and  community. 

Background-Existing  Airport  Facilities 

The  City's  first  "airfield”  was  a  dirt  field  south 
of  the  City,  known  as  Penn  Field.  Construction  of  the 
Austin  Municipal  Airport  was  begun  in  1929,  with  a  runway 
100  feet  wide  and  1,000  feet  long. 

The  Municipal  Airport  was  dedicated  as  the  Robert 
Mueller  Airport  on  April  10,  1930,  in  honor  of  the  city 
councilman  who  aided  in  promoting  construction  of  the  new 
facility. 

The  second  terminal  building  was  constructed  in 
1942  and  served  as  the  main  terminal  until  the  present 
building  was  completed  in  1961.  The  new  terminal  area 
totalled  45,000  square  feet.  Recent  improvements  in¬ 
cluded  an  enclosed  passenger  loading  concourse  with  six 
lounges  and  loading  bridges  and  expansion  of  the  baggage 
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Source:  Texae  Airport  Syetea  Plea:  Pert  A,  Text*  Treneportetlon 
Iaetltute,  College  Stetloo,  Texee,  (1973). 


Figure  VI-3  Air  Passenger  Localities  in  Texas 
Source:  Austin  Tomorrow  Report,  Transportation,  p.  40 
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claim  area.  These  improvements  increased  the  total  building 
area  to  70,000  square  feet. 

In  1933,  two  regularly  scheduled  airlines,  American 
and  Essair,  were  flying  a  total  of  eight  flights  from  Austin 
daily.  Braniff  International  began  service  to  the  City  on 
January  1,  1935.  Continental  Airlines  began  serving  Austin 
in  June,  1945,  as  "Pioneer  Airlines,"  and  Texas  Internation¬ 
al  came  to  the  City  in  July,  1953,  as  Trans-Texas  Airways. 
Braniff,  Continental,  and  Texas  International  continue  to 
serve  the  Austin  airport  today.  During  1975,  the  three 
airlines  carried  754,375  passengers  to  and  from  the  Austin 
Airport.  Southwestern  Airlines  is  a  recent  addition  to 
service,  starting  operations  in  1977. 

Southwest  provides  shorthaul  service  to  various 
southwestern  states  and  was  certified  for  service  on 
29  December,  1976.  The  City's  Department  of  Aviation  was 
established  in  1958  and  is  responsible  for  the  operation, 
maintenance,  and  development  of  the  Municipal  Airport.  Its 
overall  goal  is  to  provide  for  the  safe,  efficient  and 
convenient  movement  of  people  and  freight  to  and  from  the 
city  via  air  carrier  and  general  aviation  aircraft. 

The  location  of  the  Austin  airport  is  depicted 
in  Figure  VI -4.  The  airport  is  directly  adjacent  to 
U.S.  Interstate  Highway  1-35  which  is  the  primary  north- 
south  route  in  the  State  of  Texas.  The  primary  access 
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routes  to  the  airport  in  the  City  are  Manor  Road,  Airport 
Boulevard,  Martin  Luther  King  Boulevard  and  the  current 
airport  entrance  on  Pershing  Road.  The  airport  is  three 
miles  from  the  central  business  district  and  the  State 
Capitol  and  is  centrally  located  with  respect  to  the  Austin 
Metropolitan  Area.  The  Austin  airport  is  approximately 
196  highway  miles  from  Dallas/Fort  Worth,  156  miles  from 
Houston,  195  miles  from  Corpus  Chris ti  and  77  miles  from 
San  Antonio. 

The  City  of  Austin  has  an  estimated  population  of 
325,000  and  is  expected  to  grow  to  a  population  of  570,000 
by  1990^.  This  growth  is  expected  to  occur  in  a  number 
of  surrounding  urban  concentrations.  During  recent  years 
the  growth  trend  of  Austin  has  been  in  the  northwest  and 
southwest  areas  of  the  community.  A  national  study  sup¬ 
ported  general  population  trends  into  the  year  2000  which 
will  greatly  increase  the  demand  for  urban  land-and-pro- 
jected  within  the  next  35  years,  facilities  and  housing 
equal  to  all  which  have  been  constructed  since  the  nation 
was  founded  will  have  to  be  provided.^  Thus  well  located 
sites  suitable  for  airport  development  are  going  to  be¬ 
come  increasingly  scarce  and  expensive. 

The  existing  land  around  Robert  Mueller  Airport 
is  developed  with  residential,  commercial,  and  some  light 
industrial  uses.  The  future  opportunity  for  controlling 
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Figure  VI -4  Location  within  Region 
Source:  R.  Dixon  Speas ,  Exhibit  3-1,  Dec.  1977 
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growth  in  any  adjacent  areas  through  compatible  land  use 
planning  is  almost  non-existent.  Any  effort  to  control 
development  in  these  areas  would  occur  in  the  form  of  a 
land  acquisition  program  which  would  be  very  costly  and  at 
the  same  time  this  action  would  not  eliminate  noise  prob¬ 
lems  generated  by  future  growth  and  operations  of  airline 
traffic . 

The  current  airport  layout  is  presented  in 
Figure  VI-5.  The  present  airport  site  occupies  770  acres. 
The  airfield  operating  area  includes  about  547  acres  which 
includes  two  sets  of  parallel  runways.  Land  use  areas 
within  the  airfield  include:  1)  The  Terminal  Area 
(Passenger  and  cargo  terminals,  access  systems,  parking 
and  related  support  facilities)  which  occup  80  acres;  2) 
the  FBO/National  Guard  area  on  the  east  side  of  the  airport 
which  contains  95  acres;  and  3)  executive  terminal  area 
which  contains  73  acres  on  the  west  side  of  the  airport. 

New  Airport  Configuration 

The  new  airport  will  be  designed  to  meet  FAA 
spcif ications  for  a  local  or  short-haul  class  airport. 

A  new  high  forecast  for  Robert  Mueller  prepared 
in  January  1978  estimated  1,000,000  enplanements  for 
1980  increasing  to  2,100,000  enplanements  by  1995.  ^  How¬ 
ever,  there  is  no  assurance  that  this  forecast  will  be 
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realized.  If  this  forecast  is  realized  the  current  terminal 


facilities  would  have  to  be  tripled  in  size  to  handle 


passengers  and  cargo.  Critical  to  programming  improvements 
to  existing  facilities  and  establishing  a  transition  to 
the  new  airport  will  be  further  analysis  of  the  intercity 
growth  or  air  traffic. 


The  following  is  a  general  summary  of  the  criteria 


for  a  new  airport  as  outlined  in  the  study  prepared  by 


R.  Dixon  Speas : 
Number  of  Runways 

Runway  Lengths 

Orientation 

Layout 

Preferred 


One  with  provisions  for  a  parallel 
runway  and  crosswind  runway  if 
necessary . 

Main  Runway  -  9,000  feet 

Major  crosswind  runway  -  7,650  feet 

Minor  crosswind  runway  -  4,000  feet 

North-South  main  runways 
North-East--Southwest  crosswind  runway 

Option  A:  Close  parallel  main  runways 
Crosswind  vary  with  site 
requirement 

Option  B;  Main  parallel  runways  sep¬ 
arated  by  5,000  feet 


Airport  Land  Requirements 

Aircraft  Operation  .  1,800  acres 

Terminal  and  Support  Area  .  600  acres 

Aviation  Industry/Commercial  .  600  acres 

Total  .  3,000  acres 

Compatible  Land  Use  .  7,000  acres 


Total  land  area  of  concern  when  selecting  a  new  site  for 
a  new  airport  is  approximately  10,000  acres,  as  shown  in 
Figure  VI-6. 

This  total  area  would  accommodate  a  desired 
minimum  area  of  approximately  3,000  acres  for  the  landing 
area  including  the  approach  and  take-off  cones  and  the 
terminal,  cargo,  and  related  support  facilities.  The 
appropriate  dimensions  for  the  approach  and  take-off  clear 
zones  are  established  by  the  Federal  Aviation  Administration 
Planning  Guidelines.  The  actual  pattern  of  the  compatible 
landuse  area  would  be  outlined  and  developed  under  an 
airport  compatibility  use  plan  which  ideally  becomes  a  part 
of  the  airport  master  plan.  The  general  importance  of 
compatible  use  planning  will  be  outlined  in  Section  VII. 

General  Network  Plan 

As  well  as  implementation  of  an  airport  compatible 
use  plan,  the  airport  system  should  be  designed  based  upon 
a  general  network.  The  network  plan  would  allow  systematic 
growth  and  change  as  well  as  the  application  of  standard¬ 
ized  building  techniques  in  air  terminal  and  supporting 
building  design.  The  development  of  an  overall  airport 
master  plan  can  be  more  strategically  controlled  and 
implemented  to  satisfy  the  three  major  functional  airport 
elements.  This  network  plan  could  be  developed  in  phases 
to  satisfy  short  and  long  term  aviation  needs.  The  network 
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Figure  VI-6  Airport  Land  Requirements 
Source:  R.  Dixon  Speas,  Exhibit  5-4,  July  1979 
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plan  proposed  here  would  be  based  upon  the  'preferred'  air¬ 
port  layout  in  Figure  VI-6.  A  representative  model  of 
this  concept  is  provided  in  Figures  VI-7  (Phase  I)  and 
VI -8  (Phase  II) .  The  development  of  the  network  plan  would 
be  preceded  by  a  programming  development  planning  framework. 
Although  a  comprehensive  programming  process  is  not  within 
the  scope  of  this  study,  an  outline  for  such  a  process  is 
provided  in  Figure  VI-9.  This  framework  presents  the 
major  influences  of  planning  the  airport  such  as  traffic, 
facilities,  operations,  environment,  environmental  effects, 
and  regional  aspects.  The  programming  process  would  proceed 
with  an  inventory  which  leads  to  a  direct  compilation  of 
specific  criteria  and  formulation  of  development  plans 
and  design  concept.  The  'development  framework'  thus 
becomes  a  continuous  and  instrumental  part  of  the  airport 
'network'  plan. 
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Figure  VI-8  General  Network  Plan-Phase  II 
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Figure  VI-9  Development  Planning  Framework 
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CHAPTER  VII  AIRPORT  LANDUSE  COMPATIBILITY  PLANNING 


The  overall  purpose  of  airport  landuse  compatibility 
planning  is  to  provide  guidance  in  the  vicinity  of  developing 
new  and  existing  airports  in  order  that  airport  sponsors, 
local  government  and  airport  and  urban  planners  can  assist 
one  another  to  achieve  long-term  compatibility  between 
airports  and  the  environment.  The  need  for  such  planning 
is  evident  if  we  desire  to  balance  existing  and  future 
airport  development  with  the  continuing  demand  for  urban 
expansion.  Also  the  airport  and  community  interrelation¬ 
ships  must  be  clarified  and  presented  to  the  public  for 
understanding  and  support. 

Implementation  Strategy 

Airport  landuse  compatibility  planning  means  more  than 
merely  developing  a  compatibility  plan,  it  also  includes 
various  implementation  measures  and  actions  required  to 
achieve  compatibility  between  the  airport  and  the  environ¬ 
ment.  Generally  the  process  would  include:  the  compati¬ 
bility  plan,  strategies  for  official  adoption,  and  proced¬ 
ures  for  reviewing  plans.  Briefly,  the  compatibility  plan 
would  include  a  physical  plan  and  implementation  program; 
normally  prepared  by  the  airport  sponsor  and  local  planning 
agencies  with  inputs  from  the  FAA  airport  users,  and  resi¬ 
dents  in  the  local  area.  Strategies  for  adoption  would 
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include  an  official  plan  adoption  procedure  to  aid  execution 
of  the  plan.  Since  the  urban  zone  is  in  a  continual  state 
of  change  a  clearly  defined  periodic  review  of  plans  by 
the  airport  sponsor  and  local  planning  agency  would  serve 
to  monitor  plan  implementation  and  compatibility. 

Planning  Responsibilities 

The  underlying  responsibility  for  this  planning  lies 
with  the  airport  sponsor  and  with  the  local  government 
exercising  landuse  and  development  control  over  areas 
affected  by  the  airport.  Additional  responsibility  is 
specified  in  the  Department  of  Transportation  Aviation 
Noise  Abatement  Policy  and  also  in  the  Airport  and  Airway 
Development  Act  of  1970.  Through  these  documents  the 
requirement  for  airport  sponsors  receiving  federal  airport 
development  funds  must  assure  that:  "appropriate  action, 
including  the  adoption  of  zoning  laws,  has  been  or  will  be 
taken,  to  the  extent  reasonable,  to  restrict  the  use  of 
land  adjacent  to  or  in  the  immediate  vicinity  of  the 
airport  to  activities  and  purposes  compatible  with  normal 
airport  operations,  including  landing  and  takeoff  of 
aircraft."1 

Citizen  Participation 

Citizen  participation  in  planning  is  usually  time 
consumming  and  difficult  to  structure  and  integrate  but 


when  properly  accomplished  will  reduce  eventual  controversy 
and  increase  public  support  for  overall  plans  and  imple¬ 
mentation  strategies. 

Financial  Assistance 

The  overall  development  and  implementation  of  a  com¬ 
patibility  plan  is  no  doubt  expensive  and  time  consumming, 

however,  financial  assistance  is  available  through  the 

2 

Federal  Government;  and  usually  planning  is  accomplished 
by  integrating  landuse  planning  with  the  development  of  a 
complete  airport  master  plan. 

Land  Use  Guidance  System 

A  land  Use  Guidance  System  is  presented  in  Figure  VII-1 
This  system  establishes  quality  zones  which  can  be  related 
to  a  comprehensive  list  of  land  use  categories  which  are 
presented  in  Figure  VII-2.  This  system  can  be  used  to 
structure  planning  inputs  for  a  comprehensive  plan.  A 
typical  large  airport  configuration  with  landuse  guidance 
zones  is  represented  in  Figure  VII-3.  This  generalized 
model  must  be  adapted  to  the  specific  airport-community 
situation.  The  land  use  guidance  technique  along  with 
planning  inputs  described  in  Section  V  are  integrated  into 
the  airport/urban  planning  process. 


LAND  USE  GUIDANCE  CHART  I:  AIRPORT  NOISE  INTERPOLATION 
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Figure  VII -1  Landuse  Guidance  Chart 
Source:  FAA  Booklet  AC  150/5050-6,  p.  12 
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TYPICAL  LAND  USE  GUIDANCE  ZONES 
AND  NOISE  IMPACT  AREAS  FOR  A 
LARGE  AIRPORT 

LETTERS  REFER  TO  LUG  ZONES  AS 
USED  IN  CHARTS  I  AND  II,  SEE 
PARAGRAPH  21 


AIRPORT  BOUNDARY- 


“PU. 


%  m  v 


I 


\! 


/•N  / 
•  I  / 


A 

H0Y5B  EXfOSORe 


■ lies 


B 


A  -  MINIMAL 
15  MOVBfZATB 
O  *  6|6NlF(CANT 

t>  *  severe 


Figure  VII-3  Typical  Landuse  Zones 
Source:  FAA  Booklet,  AC  150/5050-6,  p.  16 


A  similar  approach  to  the  process  outlined  above 


is  the  AICUZ  concept  which  has  been  developed  by  the  United 
States  Air  Force  which  is  an  on-going  process  to  achieve 
compatibility  on  and  around  military  air  installations. 

The  overall  goal  of  this  program  is  to  improve  existing 
and  future  landuse  planning  adjacent  to  military  air 
installations  to  ensure  proper  health,  safety  and  comfort 
of  area  users  and  efficient  air  operations  at  the  installa¬ 
tions.  The  AICUZ  system  determines  compatibility  through 
the  use  of  a  sophisticated  method  of  projecting,  mapping, 
and  defining  aircraft  noise  and  accident  hazards  in  the 
air  base  environs . ^ 

At  the  heart  of  the  resulting  compatible  plan  are 
four  noise  zones  (ranging  from  the  most  severe  nearest  the 
runway,  to  the  least  severely  noise -impacted  areas  farther 
away)  and  three  accident  zones.  There  are  thirteen  possi¬ 
ble  combinations  of  these  two  factors  (noise  and  accident 
potential)  in  the  AICUZ  procedure,  and  these  combinations 
each  form  a  compatible  use  district  (CUD)  which  possesses 
distinct  characteristics  as  to  noise  and  accident  potential. 
The  air  force  has  developed  recommended  land  use  guidelines 
for  the  types  of  activities  that  should  be  allowed  in  each 
CUD.  The  AICUZ  concept  thus  represents  a  method  of 
quantitatively  determining  appropriate  and  compatible  land 


'J 

i 


63 


use  controls  around  air  fields.  This  program  would  also  be 
suitable  for  joint  use  airfields  where  military  and  com¬ 
mercial  operations  occur  at  the  same  location. 

Other  Examples 

Two  other  examples  of  compatible  use  planning  are 
shown  in  Figure  VII-4  and  Figures  VII-5A  and  Figure  VII-5B. 
The  concept  in  Figure  VII-4  is  proposed  as  an  airport  in 
a  park  which  addresses  some  economic  and  environmental 
problems  facing  today's  airport  authorities.  Noise-related 
operations  are  placed  in  the  center  of  a  'park'  which  acts 
as  a  noise-buffer.  Within  the  park  would  be  an  airport 
oriented  city  containing  residential  areas,  office  buildings, 
hotels,  shopping  complexes  which  would  also  provide  addi¬ 
tional  source  of  revenue  for  airport  authorities.  Figure 
VII-5  represents  a  proposal  for  a  modular  airport  expan¬ 
sion  network.  Again  consideration  for  compatible  land  use 
is  seen  as  a  method  for  providing  long-term  use  in  the 
context  of  urban  growth.  The  designers  suggest  that  the 
modular  expansion  could  be  based  upon  a  primary  land  use 
module  containing  only  the  basic  airport  functions  (run¬ 
way,  taxiway,  aprox,  transfer  and  parking  facilities  for 
passengers,  air  cargo,  maintenance,  and  ground  transport 
system) .  A  secondary  land  use  ring  would  surround  the 
airport  and  be  developed  for  related  uses  such  as  motels. 


V  ■  .  .  .  .* 


1  Airport  In  a  Park,  protect ;  Parkin  Architects.  Engi¬ 
neers.  Planners.  The  concept  provides  some  answers 
to  the  economical  and  environmental  problems 
facing  today's  airport  authorities.  The  airport's  in¬ 
ternal  functions  as  well  as  other  noise-related  opera¬ 
tions  would  be  located  in  the  center  of  a  spacious 
park  which  acts  as  a  noise-buffer  Within  the  park 
would  be  an  airport-orientated  city  containing  resi¬ 
dential  areas,  office  buildings,  hotels  and  shopping 
complexes  which  would  theoretically  become  a  new¬ 
found  source  of  revenue  for  airport  authorities. 
Key:  1  commercial  and  industrial  areas,  2  aircraft 
maintenance.  3  air  cargo,  4  passenger  terminal,  5  au¬ 
tomobile  roadway,  6  commercial  service  roadway,  7 
rapid  transit,  8  parking. 


1.  -Flughafen  in  einem  Park.-  Der  Entwurf  von  Park¬ 
in  Architects,  Engineers.  Planners  ist  ein  Versuch 
zur  Losung  der  Umweltprobleme  und  wirtschaftli- 
chen  Schwierigkeiten.  denen  die  Flughafenverwal- 
tungen  heute  gegenuberstehen  Die  internen  Flug- 
hafenfunktionen  sowie  larmreiche  Industne-  und 
Gewerbebereiche  werden  durch  emen  weitlaufigen 
Grungurtel  isoliert,  der  ais  Larmschirm  dient  Im 
Park  selbst  liegt  eine  flughafenonentierte  Stadt  mit 
Wohngebieten.  Burogebauden.  Hotels  und  Einkaufs- 
zentren.  die  gleichzeitig  neue  Einnahmequelien  fur 
die  Flughafenverwaltung  erschlieflen  kbnnte.  Legen- 
de:  1  Industne-  und  Gewerbegebiet.  2  Flugzeugwar- 
tung.  3  Luftfracht.  4  Passagierterminal.  5  Schnell- 
straOe.  6  StraSe  fur  Guterverkehr,  7  Schneilbahn,  8 


Figure  VII-4  Airport  in  a  Park 
Source:  Blankenship,  p.  14 
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Figure  VII-5A  Modular  Airport  Expansion 
Source:  Blankenship,  p.  18 


offices,  parking,  industrial,  and  various  commercial 
functions.  Beyond  this  a  compatible  buffer  ring  of  parks 
and  recreation  areas  would  perform  as  interface  between 
airport  and  community. 

Texas  Airport  System  Plan 

Currently  studies  are  being  developed  by  the 
State  of  Texas  through  the  Texas  Transportation  Institute 
at  Texas  A&M  University  in  cooperation  with  the  Texas 
Aeronautics  Commission.  Various  studies  are  prepared  and 
documented  in  regional  summaries.^  The  existing  Texas 
Airport  System  Plan  (TASP)  is  an  on-going  effort  to 
represent  current  and  future  aviation  requirements  in  this 
State.  The  TASP  incorporates  regional  planning  and  pro¬ 
vides  a  basis  for  continued  definitive  and  detailed  master 
planning.  Figure  VII -6  represents  the  organization  of 
the  TASP  process.  Emphasis  is  also  placed  on  coordinating 
efforts  of  federal,  state,  and  local  governments  in  the 
framework  shown  in  Figure  VII-7.  Since  planning  was  to 
organize  and  present  requirements  in  a  clear  concept, 
the  existing  state  planning  regions  provided  a  proper 
means  for  collecting  information  and  establishing  a 
detailed  data  base.  The  organization  of  planning  regions 
is  presented  in  Figure  VII-8. 


As  stated  in  the  Capital  Planning  Region  Summary, 
the  overall  goal  of  the  TASP  is  to:  "Develop  and  maintain 
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Figure  VII-8  State  Planning  Regions 


Source:  TASP,  Regional  Summary,  Capital 
State  Planning  Region,  p.  5 
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facilities  and  a  level  of  aviation  service  by  airlines, 
business,  and  individuals  which,  for  the  least  practical 
cost,  will  most  effectively  meet  the  social  and  economic 
goals  of  Texas". 

Some  of  the  more  specific  goals  and  objectives 
are  outlined  as  follows: 

A.  Provide  reasonable  access  to  scheduled  air  passenger 
transportation . 

B.  Provide  facilities  to  meet  the  growing  aviation  de¬ 
mands  of  our  metropolitan  areas. 

C.  Make  direct  air  access  possible  between  isolated 
communities  and  centers  of  population. 

D.  Improve  communication  and  coordination  between 
state  and  local  governments. 

E.  Provide  air  access  to  recreational  areas , ^ 

As  of  October  1975,  there  were  501  airports  in 

g 

Texas,  publicly  and  privately  owned.  Of  these  airports, 
scheduled  air  carrier  service  was  available  in  34  Texas 
cities.  The  locations  are  shown  in  Figure  VII-9. 

Once  a  basic  inventory  of  current  aviation  facili¬ 
ties  and  services  is  complete,  future  requirements  for  air 
traffic  can  be  more  accurately  projected  through  the 
on-going  process  of  regional  airport  planning.  The  ad¬ 
vantages  of  airport  land  use  compatibility  planning  are 
that  it  can  improve  development  of  existing  airport  layouts 
as  well  as  provide  a  framework  for  development  of  new 
airport  centers  and  their  surrounding  environment. 
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Figure  VII-9  Scheduled  Air  Passenger  Service 


Source:  TASP,  Regional  Summary,  Capital 
State  Planning  Region,  p.  20 
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CHAPTER  VIII  SUMMARY -ALTERNATIVES 


Airports  as  Systems 

Airports  across  the  country  will  face  saturation 
within  this  century  and  authorities  must  eventually  face 
the  fact  that  more  airports  will  have  to  be  built.  In¬ 
creasing  mobility  in  urban  areas  will  continue  to  disperse 
residential,  manufacturing,  and  trade  activities  into  the 
outskirts  or  metropolitan  regions,  which  also  continues  a 
competitive  race  for  developable  land.  The  dilemma  of 
airport  siting  occurs  because  ideally,  an  airport  should 
function  as  an  integral  part  of  the  regional  transportation 
system  which  would  require  it  to  be  located  near  major 
truck,  automobile,  and  rail  routes.  At  the  same  time,  an 
airport  should  also  be  located  close  to  the  center  of 
demand  in  order  to  be  easily  reached  by  all  residents,  but 
the  closer  the  airport  is  to  the  city,  the  greater  the 
problems  of  integration  become.  Successful  airport  siting 
must  be  an  initial  step  in  the  planning  of  an  airport 
facilities  network  and  must  be  coordinated  with  a  regional 
development  plan  in  order  to  satisfy  current  and  long-term 
aviation  requirements.  The  extensive  effort  in  time  and 
money  required  to  realize  compatible  master  plans  in  a 
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region  will  prove  beneficial  to  all.  In  the  1960 's  and 
earlier  1970's,  droves  of  experts  were  out  hunting  airport 
sites,  but  they  have  become  gun-shy,  almost  defeatist.^-  The 
main  reason  for  those  feelings  were  the  growing  visibility 
of  'environmentalists'  and  their  apparent  success  through 
legal  proceedings  to  stall  or  defeat  construction  efforts 
at  new  sites . 

This  trend  will  continue  until  the  airport  sponsors 
and  planning  professionals  can  integrate  overall  inputs  to 
produce  comprehensive  site  study  process  and  coordinate 
their  efforts  with  local  and  state  agencies.  Since  airport 
development  takes  so  long  to  accomplish  now  is  the  time  to 
start  planning  airports  as  'systems'  which  are  capable  of 
responding  to  growth  and  change  while  also  becoming  an 
integral  component  of  the  city,  thus  finding  acceptability 
in  the  community  at  large. 

Alternatives  for  Austin  Airport 

The  current  alternatives  for  accommodating  future 
aviation  activity  in  this  city  as  proposed  by  R.  Dixon  Speas 
Associates,  Aviation  Consultants  are  reviewed  in  the 
following  paragraphs . 

A.  Joint  use  of  Bergstrom  Air  Force  Base. 

Ideally,  the  most  desirable  alternative  based 
upon  economic  and  operational  feasibility.  This 
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action  would  require  re-routing  a  segment  of 

highway  183  and  construction  of  a  parallel 

runway  at  Bergstrom  Field.  However,  this 

option  has  been  evaluated  by  the  United  States 

Air  Force  and  the  request  for  joint  use  has 

been  refused  based  upon  conflicts  with  on- 

2 

going  and  future  mission  capability. 

B .  Stay  at  Robert  Mueller 

The  proposal  to  stay  at  Robert  Mueller  would 
require  construction  of  an  East-West  runway 
at  Bergstrom  Air  Force  Base  because  of  exist¬ 
ing  airspace  conflict  between  these  two  air¬ 
field  systems.  Even  though  the  airspace  con¬ 
flict  is  reduced  or  eliminated  the  decision 
to  stay  at  Robert  Mueller  would  compound 
existing  problems  of  noise  and  traffic  con¬ 
gestion  associated  with  the  current  airport 
and  surrounding  layout . 

C .  Develop  a  New  Air  Carrier  and  General  Aviation  Airport 

and  Close  Robert  Mueller 

This  option  would  leave  an  existing  airfield 
property  which  would  have  to  be  sold  and  re¬ 
developed,  Sale  of  land  would  provide  addi¬ 
tional  funds  for  the  airport  sponsor,  yet  the 
value  of  maintaining  this  airport  for  general 
aviation  would  outweigh  the  overall  economic  gain . 
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D .  Develop  a  New  Aircarrier  Airport  and  Keep  General 
Aviation  at  Robert  Mueller 

This  option  would  be  slightly  more  expensive  based 
upon  operating  costs,  yet  has  the  advantage  of 
maintaining  general  aviation  facilities  in  a  most 
ideal  location  which  will  become  more  suitable  with 
continued  growth  and  demand  for  that  type  of  service 
within  the  'center'  of  Austin's  demand  area.  A 
part  of  this  proposal  would  include  modification  of 
the  existing  airfield  configuration  at  Robert  Mueller 
for  general  aviation  which  would  eliminate  the  air¬ 
space  conflicts.  Strategic  placement  of  the  new 
airport  will  become  the  key  to  successful  air  carrier 
service  to  satisfy  the  demands  in  this  area  into 
the  next  century.  Along  with  this  effort  the  City 
of  Austin  must  initiate  a  function  which  can  cope 
with  the  external  problems  of  urban  planning  and 
public  relations.  The  result  will  be  realized 
in  a  more  beneficial  physical  and  social  impact  on 
community  and  region. 

Summary 

Austin's  Robert  Mueller  Municipal  Airport  is  not 
capable  of  handling  forecast  air  carrier  traffic  through 
1990  and  Austin’s  request  to  the  Department  of  Defense  for 
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joint  use  of  Bergstrom  Air  Force  Base  was  denied.  This 
leaves  the  city  with  the  dilemma  of  maintaining  air  carrier 
service  at  the  existing  airport  by  expanding  existing 
facilities  to  handle  transfer  and  processing  of  increasing 
numbers  of  passengers  or  investing  in  a  new  air  carrier 
and/or  general  aviation  airport. 

This  thesis  generally  traced  the  historical  de¬ 
velopment  of  airports,  presented  a  basic  classification  of 
airports,  briefly  discussed  future  trends  in  airport  devel¬ 
opment,  outlined  a  suitability  'zone'  within  the  Austin 
urban  context,  and  stressed  the  importance  of  an  airport 
landuse  compatible  plan  approach.  The  conclusion  is 
evident  in  the  efforts  of  this  community  to  further  develop 
and  maintain  a  viable  city  form.  A  new  air  carrier  airport 
is  required  to  support  the  development  of  this  city  form 
in  the  1980 's  and  beyond.  At  the  same  time,  future  cir¬ 
cumstances  which  influence  this  form  may  vary  drastically 
and  require  modification  of  planning  techniques  and  opera¬ 
tional  procedures  for  airports.  Specifically,  aviation 
forecasts  may  change  due  to  aircraft  operations  and  hard¬ 
ware,  air  fares,  and  fuel  supplies.  At  this  point  particu¬ 
lar  changes  in  future  aircraft  design  and  operation  cannot 
be  directly  translated  into  airport  development  concepts. 
The  intensive  effort  in  current  development  approaches  must 
allow  adaptability  in  physical  facilities  and  operational 
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programs.  This  adaptability  can  be  pursued  by  developing 
the  new  airport  as  a  'network'  plan  within  the  urban  zone 
which  can  react  to  growth  and  change  of  the  city  and  region. 
The  integration  of  the  general  network  plan  with  adjacent 
land  use  and  land  transport  systems  will  provide  a  base 
for  the  required  public  and  private  investment  in  airport 
and  community  development.  Since  the  network  plan  is 
developed  in  phases,  physical  and  financial  output  are 
controlled  to  accommodate  changes  in  master  planning  as 
well  as  operational  concepts  which  support  aviation  activi¬ 
ties.  The  ultimate  goal  is  to  expand  the  capacity  of  air 
services  by  relocating  air  carrier  service  to  a  new  site 
in  Austin  that  is  environmentally  acceptable  to  the  region. 
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FOOTNOTES 


1.  McQuade,  Walter,  "Airports:  The  Dark  Side  of  the  Travel 
Boom",  Fortune,  December  4,  1978,  pp.  100. 

2.  City  of  Austin,  Texas.  Airport  Site  Selection  Study: 
Air  Carrier  Airport,  Austin,  Texas:  R.  Dixon  Speas 
Associates,  Aviation  Consultants,  Los  Angeles,  Cali¬ 
fornia,  July  1979,  pp  1-3. 
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